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3 A^-DESATURASE AND CONVERSION OF DIHOMO^UNOLENIC ACID TO ARACHIDONIC 



ACID 



■A^. inhihitftf for AS-desaturase which specifically inhibits a conversion of 

. j::^rrr»Tr.;rrr»';n;^..- ...... »- «- 

are MO itielabolic paUiways for essential tally ' ' ^Lonisfcally, and ttieretore. lo 

enhance an action it is necessanr , ^ggg o, dihomo-rlinolenic acid and a 

"*^^f thf.:? riJaSJdortrr^^^^^^^^^ diho.o..-.ino..nic acid and an 

metabolite ttie eon ue. a^ach ^on c ^^'J^ 3^,^ other, and therefore, to enhance 

J eicosanoid denved from arachidonic aad necessary to inhibit a conversion of dihomo- 

rlinolenic acid to arachidonic acid. '^tP™^®"^ ^" ^ , inhibiting the conversion of dihomo-r 

' '1rstr.a.»n^l^co™p»"*..--"^-— 
„»««x,*Mroxypl«nyl)^7*xa»,cW3^*^^^ 
d-,oxabicyclo(3.3.0>xtane and „2H3>"^°° "^3^^^ 

dloxabicyclol3.3.01octane are comparable «* " J^iriignai compounds are under 

"sT^'^"*e a™«oned M» compounds A=^r«. 

^ =^^=rri^=rnr.p"e::::t^p-^^^^ 
,cor^t=rr=x=^^^^^^ 

2 2 is a graph showing that episesamin specifically inhibits f "desaturase: and 

« butoxide which is a synergistic agent for ^Q"'^"'^? Jf^^!"^ ' ^.^..^^ acid in vivo, which in turn 

The inhibition of the A^-desaturase increases ° dihomo-rlinolenic acid 

increases levels of ^<^^^^''\' ^^''^7''^^^^^ level eadsT inLse oTie eicosanoid 
cascade. Namely, the increase of me dihomo-rhnolen.c aad prostaglandin & 

thereof. i,e.. prostaglandin t^^^; ^L). li-cUdVlO- 

45 (PGEi); prostaglandin F,a(PGFia). tnroifDOxaneAi y ami;. mi-hpetREV 12-hvdroperoxy- 

Uadec^adlenlc acid ^^^^XT^^!^!;^^^ 

8.10.14-eicosatnenoic acid ^^^^f.^.'^^'p^^^^^ acid (12-HETRE); 15- 

hydroxy-8.12.14-e,cosa^.eno.c ac d V hp^rS's hV^^^^ acid (8-HPETRE): 8- 

hydroxy.8.11.13-eicosatr,enoicac.d ( 5-HETR^^^ 8.15-leukotriene B, (8.15- 

leukotriene F3 {8.9-LTF3). and the like. cnr eyamole it is known that PGEi exhibits 
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To.; biological ac«vi«es. can be ^f/^^^^^^^^^^^^ of PG at the wall of Qastro-in^stn^ 

5 native prostaglandin (PG). This drawback js cau eel by ^ ^^^^^^^ pQ .^^^.^ ,n,ect,on of 

tract, and therefore, it has been cons-d^'^ *a ^^^.^^^^^^^^^^ .^gulate a fatty acid biosynthesis -n 
PG is necessary. Nevertheless, use of nhibtor fo^^^^ anti-inflammation activity, ant-thrombus 

vivo, and provides various Pharmacotog.ca ^^^^^^ J^^^^ ,evels of dihomo.rlinoien.c aad 

activity, blood pressure-lowenng activity and the iiKe mroua 
,0 and aicosanoids thereof. ,„«,oounds are promising as functional factors for functional 

. Moreover, the atxDve-mentioned active '^'''^P^^J^^^J inWbiting A^-desafurase are those inherently 

foods. Since the lignan compounds ^^^"9 ^^^f^^^^^ foods. , ^ " 

contained in edible oils, then are ^^«.^^J"" f ^^^^^^^^^ invention can be prepared, for example, as 
Ugnan compounds as enzyme mhb.tors of ^^f^P^^^^^^^^ Qj,. yhe sesame oil may be punfied 

,5 follows, first, an extract confining the ^^^'^'^°^^^TobL the extract, sesame oil is extracted with 
sesame oil or crude sesame oil prior to f ^^^'^^^ ^^e^^^^ ^ ,,,,ct and dissolve 

an orqanic solvent which is substantially .mmisable ^im tne s ^^^^^ ^.^^^^ ^^^^^^^ 

ingredients. The organic ^"^^:j:::^^T:;r:Ze, sLme oil and the solvent 
methanol, ethanol. and the ^'^."^ '^ed to stand at a low temperature, for example. -80 a 
20 are homogeneously mixed, and the f « '^^^^^^^^^^^ centrifugation to obtain an organic phase, which 
Phases are separated by a '^'^'^^^"^^f ^1°^^^^^^^^^ be isolated from the extract To this 

is then evaporated to obtain an extract Next. such as column chromatography, high 

en^ the eSact can be separated ^^'^^''^^S^Tor^^^^^ thereof. More specifically, 
performance liquid chromatography d.«^^^^ ^ ^^^^ (5C„) and an 

oil. for example, an organic ^^"''^'^'^ obLe<i\orr^ ^de sesame oil. or sesame seeds 
solvent is evaporated to obtain an '"^^J^ sesamolin. 2-(3.4-methylened.ox- 

contains Hgnans such as sesamin. sesaminol. eplsesajnin. 2.6-bis-{3-methoxy-4- 
^rv:)-^(3-methoxy-4-hydro^^^^^^^^^ 
35 hydroxyphenylV3.7-dioxabicyclo[3^3.0]octane ana ^ ^^^^^^^ ^^^^^ 

«, ,a, as the e-zy™ Inhibitor, actlvit, i» "'='""f ■ „ ,„ ^ ^.e, ot dlhomo-rfnolenic acid, and to 

.^-iir-iir^^f^ 

dissolved in ethanol. and the resulting so'^t-or^f ' ^^^^^^^ a ^^^^ p^^^^^^ ^^^^^ 

lipids, proteins or the like, to ^^^^^^^^ in combination wrth a lipid, for example a 

enhance the effects of the enzyme f ' '^'^j,, 3" 5^ propionic acid, butyric acid, caproic acd. 
fatty acid having 2 to 20 carbon ^7^^' ff' 'aciS, stearic acid, oleic acid, linoleic acd. 
55 caprylic acid, capric acid, lauric acd, .'^V^^f ^^'^'^^^^^^^^ dihomo-xlinolenic acid or the like, atone 
iinolenic acid, arachidic acid. «'<=°^^"°'^,,f^^^^^^ 'a^n^onium salt, ester such as methyl ester or 

^Ifi^r^Mltr^-Sn^iS 
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impies 



Examples 

The I 
examples 

I 

Example i 



MoCfe-6H,0. 1 mM EDTA. 0^5M saccharose aral 1.5 mM sMaWooe «bu^ 
, p^^ssd * pMolo^ical sa«^ and j«o,^ S^^^ogena* .as cen«K,«. 

0.5 mM nicotinamide. 5 mM MgClj ^^HzO. 7.5 mw a i . ^^^^ ,i„o,enic acid per 1 ml, the 

dihomo-rlinolenic acid contanrng (1 "^^^^^^^^^^ ^ Jtion of 5 ml of ethanol to terminate the 

n^ixture was incubated at 37 C ^.J "^"/^^'^^^^^^^ fixture was inculcated at 60 C for 30 
25 reaction. To the reaction "'•f 1 ^ ° '^J,,^ of dihomo^liholenic acid and 1 m o 

minutes for saponification. After ' ^ were extracted twice with 5 ml of 

6N HCl were added thereon. ^'^'^^^^'^^^^ 1 ml of ethyl ethe.methanol (9:1) was 

hexane. The extract ^^^^^^^./.^r^^^^ diazomethane. After allowing to stand at a 

added to the residue, and evaporated in a centrifuge evaporator to remove 

30 room temperature for 30 minutes, the reaction ^"^^^r^^,^ -phe esters were separated on 

the solvent, whereby methyl esters of ^« a developing solvent Silica gel 

a 10% AgNOs silica gel plate ^^^.f "^^^^^^ end me product arachidonic acid respec- 
portions corresponding ^° fluid solution was added to the silica gel to 

lively were peeled off. and to 5 ml o tol"ene-b«ea san«.a grated arachidonic acid was 

3S measure the radioacti^.ty by « -'"^^'^^^^^^^^^^ after the reaction 

determined by subtracting a ^'^^^^^^''^^l^n ^^^ sesamomolin were measured according to 
The enzyme inhibitory acfv.fes .^"^'J^^^'^'"^^^ contained 0.001 to 0.5 mg.ml sesam.n. 

z^:^^:^^^^^ -^^'^^^ " 

- "^rrtsayof^.esa.raseand^.~ 

above was repeated, except that ° .^.^^^^^^^^ Lies) of [1--CHtearic acid were 

Bnoleic acid, and 100 nmoles of ^ 3) and petroleum etherethyl ether (95:5) 

used as substrates respectively: "^"^ ^'^^'^^^^ me thin layer chromatography step. The 

^ SZ^Sr^rn^e^L^^^^^ on desaturase and was 

-Tth^r:c«onofsesaminon^-des^^^^ 

and the inhibitory action of^e^pis^sam.n f J^^^j^^. eptesln and sesamolin inhibited the A- 
desatuL'Sn reacTonrm d.homo-.-linoienic acid to -achidonic aci^^^^ ^^^^^^^ ^^^^.^^ 

'' prom this result it is clear that ^^^T:';^^^'^^^^^^ acid. Moreover, in addiUon to 

animals, which inhibit the conversion of '^^^vl^^^^^^^^^ compounds can be used, for exampl^ 

sesamin. episesamin and sesamol.n. . bel eved tna 0 ^ ^^^^^^ ^^^^ 3 has 

^ rosS«=v^sSrrasrr^^^ 
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, mg/ml. The result is shown in Table. 1 . 

Table 1 



Test compound 


Inhibition on 
A^-desaturase 


inhibition 1 
on A^- 


{%) 


(%) 


Sesamin 


39.23 


0 


Curcumin 


50.56 


36.13 


Piperonyl butoxide 


32.47 


0 



Example 3 



lEPOl or samwer oil (SFO) as a lat source, and EPM. EPO-IO and EPO-100. as «el as 

SFM SFO-10 a^ SFO-100. raspectlvelv)- ««' » ° .'(fesatarasa acBvity in liwr miotosome, 
^Ui2nT.2glV««e, plas^a lipid, ^ 
PSb roducton by m aor«^ -^^^^^ ^a„S^» m.as»»nan« «a« carfled ou. accord^ -o 
. ::ii'?Ja«,ira,T:L;,n™as.and. 
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Table 2 



No. 


Initial body 
weight 


Final body 
weight 


Increase 


Increase/day 
(g/day) 


Tatal feeding 
taken 

(g) 


Feeding 
taken/day 

(gday) 


EPO-0 

EPO-10 

EPO-100 

SFO-0 

SFO-10 

SFO-IOO 


(g) 

102 1 3 
103 1 3 
103 t 2 
103 ±2 
103 i 2 
103 ± 2 


(g) 

2701 11 
265 i 13 
265 i 10 
269 ±7 
276 t 7 
269 i 7 


(g) 

167 £ 10 
162 £ 11 
161 £8 
166 £6 
173 £6 
16615 


810 
811 
8i0 
8 1 0 
810 
810 


3841 16 
3821 13 
3851 13 

385 1 8 
4021 14 

38819 


181 1 
181 1 
1811 
1810 
1911 
1811 


No. 


Efficiency of 
feeding 


Liver weight 


Plasma 
CHOL 


Plasma TG 


Plasma PL 


(g) 


(mg/'dl) 


(mg.dl) 


(mgdl) 




EPO-0 

EPO-10 

EPO-100 

SFO-0 

SFO-10 

SFO-IOO 


0.43 i 0.01 
0.42 1 0.02 
0.42 i 0.01 
0.43 i 0.01 
0.43 ± 0.01 
0.43 1 0.01 


14.57 £ 0.01 

14.59 t 0.63 
16.71 £0.94 
14.49 £ 0.61 

14.60 £0.78 
16.83 £ 0.72 


109.4 1 5.7 
101.916.8 
75.1 1 4.4 
89.4 £ 2.6 
83.4 1 4.5 
74.8 ± 4.7 


189.71 15.8 
165.2111.6 
149.9 1 24.9 
253.9 1 29.2 
175.0 1 18.9 
163.6114.1 


251.8116.7 
239.0 1 17.5 
216.3 1 8.2 
267.7 1 9.4 
238.3 1 10.6 
222.31 11.7 




CHOL ch 
TQ:trigly 
PL phos{ 


olesterol 

cerids 

}holipid 





Tables 



AS. and A^-desaturase acfivily in rat live 


r microsome 


(pmol/min/mg protein) 


EPO 


SFO 




0 


10 


100 


0 


10 


100 


A*-desaturase activity 


42.1 


35.0 


59.4t 


34.1 


34.2 


61 .71 


A^-desaturase activity 


48.6 


39.5 


34.81 


55.5 


48.8 


2521 



« s«n fr» mo a^ove. .he feeding o, sesa,.e »l '"'Zl^ 
cally to inhibit A^-desaturase occumng m animal ^ ^^'^ dihomo-rlinolenic acid and a cascade 
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Claims 

of ignan compoutrfs, cm=ml. and piperonyl buBxide. 
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oSmIn SMWmol. episesamin. ep,sesann.nol, l^,,toiy-W'y<)««yl*»wll-"- 
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Fig.l 



100- . 
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Fig.3 



^S-DESATURASE^o- 



/ . 

/ ^6_DE5ATURA5E 

, / . - 1 . 

Sooi ■ ov 

SESAMOLIN(mg/mi) 



